. The pathogenesis of rickets and osteomalacia in familial hypophosphataemia. Calcium and/or phosphate tolerance tests were performed on patients with familial hypophosphataemia, normal control subjects, and patients with vitamin D deficient osteomalacia.
It is generally accepted that a low plasma phosphate plays an essential role in the aetiology of rickets and osteomalacia in familial and nonfamilial hypophosphataemia. The importance of the low plasma phosphate in these disorders is stressed by the fact that cartilage from affected patients only requires normal concentrations of calcium and phosphorus to calcify in vitro; furthermore, healing of rickets occurs in patients in whom plasma phosphate is maintained within normal limits by means of an intravenous phosphate infusion (Fraser et al., 1957 (Fraser et al., , 1958 .
There are two main theories to account for the low plasma phosphate found in familial and nonfamilial hypophosphataemia. The first is that it is due to a primary defect in renal tubular reabsorption (Dent, 1952; Fanconi and Girardet, 1952) and intestinal absorption of phosphate (Condon, Nassim, and Rutter, 1970 (Condon et al., 1970) , was normal in vitamin D deficient osteomalacia (Condon et al., 1970 (Dent, 1962) .
The procedure for the phosphate tolerance test has previously been described in detail (Condon et al., 1970) : 6 -9 g sodium phosphate (=-1 5 g P) was dissolved in 200 ml water and ingested by the patient who had fasted overnight. Venous blood samples collected in heparin were withdrawn 2 minutes before and 30, 60, 90, 150, and 210 minutes after ingestion of phosphate solution. Plasma phosphate was estimated on these samples using the Technicon autoanalyser method N4b (Technicon autoanalyser handbook).
Results
Detailed results are given in Table I . Patients with familial hypophosphataemia After an oral calcium load (_ 2g Ca) the average maximum rise in plasma calcium in the normal subjects was 0 * 65 mg/100 ml and that of the other patients with familial hypophosphataemia 0 72 mg/ 100 ml. This difference is not significant. Details of the phosphate tolerance tests on the 2 patients with vitamin D deficient osteomalacia are shown in Table II . The patients with vitamin D deficient osteomalacia had normal phosphate tolerance tests (normal maximum rise in plasma phosphate 1 * 59 ± 0 * 46 mg/100 ml). Details of the phosphate tolerance tests on the patients with familial hypophosphataemia have already been reported (Condon et al., 1970) det, 1952; Rupp, 1955) . Defec-can be induced in subjects with familial hypophosrption of phosphate has also been phataemia by administration of large doses of of an nral nhn-rnhqte torlerance vitamin D.
bjlAVWll UY 111C41b VI MI VltU P1XV0P114L%; LVIV.4ULk% test (Condon et al., 1970) .
Although it has generally been accepted that defective intestinal absorption of phosphate is secondary to defective intestinal absorption of calcium, a decrease in faecal calcium occurs during prolonged intravenous phosphate infusion. This finding indicates that calcium absorption can be increased indirectly and is consistent with a secondary rather than a primary suppression of intestinal calcium absorption (Wilson et al., 1965; Frame et al., 1965 (Condon et al., 1970 These findings suggest that the rickets and osteomalacia of familial hypophosphataemia are unrelated to the low fractional turnover rate and decreased conversion of vitamin D to its biologically active metabolite. It is suggested that the abnormalities in the rate of vitamin D metabolism in familial hypophosphataemia are secondary to the low plasma phosphate invariably found in this disorder. There are no studies of vitamin D metabolism in patients with familial hypophosphataemia in whom plasma phosphate has been maintained within normal limits by means of a phosphate infusion, and it is possible that vitamin D metabolism is normal under these circumstances.
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